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(57) Abstract: An optical disk unit and an aber- 
ration correcting method used for this, which re- 
quire no specific pattern for correcting a spheri- 
cal aberration. With an object lens (7) moved a 
specified distance in a first direction on an opti- 
cal axis direction from a focal point position and 
moved the same specified distance in a second di- 
rection opposite to the first direction, a random 
signal, recorded in an arbitrary region on the in- 
formation recording layer (12) of an optical disk 
(11) and having a plurality of amplitudes and a 
plurality of frequencies, is reproduced. A servo 
circuit (10) extracts, with the object lens held in 
respective conditions, a specific portion that is a 
specific amplitude or frequency portion to deter- 
mine the first and second amplitudes of the spe- 
cific portion, and controls an aberration correct- 
ing unit (6) so that the difference between the first 
and second amplitudes approaches zero. 
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»H6ff& 1 1 4 tt. ^-^y^SllS^T, (Ga-Gb) «r^9Httfc LTJfc^fttjE 

ZZX\ ft^fifiGa, GbtCOVNT©PiBS.^(O^J6^-oV>Tm^i-5 0 
x^ix^sno, S112 T?©S^flr#W:, -WibTBI8lc^-J:5)te««c«©S(B» > 
U^icW^ift Lfc7 ^^Allf T'fe5 0 ®6©;c>"<n — ^jfegpi 12(1 
20 7:^Mi#j6SA#£*L5£, *^n-5T««l l 2tt, H8fc*t±5fc, 
ittroxy^n^La GE^FIrI) ^TffiflO^^o^L b (A^fa) ^fflL 
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zzx'^omxmmttz, ^mm^h±mm^.xmm(ommi>mtE^x^^^ 

•ftT,fc{4g-e#^tt^o ±IB©*^dS«Ga f Gbtlli-efe!), J$®J&»*&£ 
TV^fc, flfcfcSilBGa, Gbtt^V^X7 0^St/St*»&i*tt^ia*C#e>ttS 

-ii^, **^Bi©^^-f ttstc^-rs^bri, m i o A~m ioc fc^-r^ 

5 fcH^^-C^J; 5 fc«H&£ El 1 0 AttjefcffiJfclfe&s (-) mx£ CTV^ 

THkjzkkZo mi octmwum* (+) mx^x^zm^-xhy , n±m-& 
<nmmiz&MM£<omm et^;*^ i ncsew-vyfcw) xM±t^ 0 mi ob 

*S (max) %^*5t>OT*fe5^ SB 1 ££Jfi3gffi-Cfi, |U 1 0 AHU 1 0 CCZjfiiflK 
^^T^-t-#tt±0^-r^^^@-r^ft^il>lG a , G b (D 2 ,££5fcg> 5 

*±^it*SGa, Gb<£>H (Ga-Gb) ©iEAtttffillXi^ (+) {grj£ (_) £i] 
©V>i*tb-e^CTV>5d^^U Sfc, Ga-Gb | WUteSSJiiE©*: 

'«>tf>iWM:fcfc3o *CC, H9©^y^&li4te*J»t«IH|[Thl*KlOTl OB 
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|Ga-Gb iKMT^Wmt UTRjeUTV^S. 0 9KTttitfci5lc, 
ffijEffeHBfSPl Oaltt| Ga-Gb | >Thl<^^}c:{i (Ga-Gb) Ss^Hfii: 

T | Ga-Gb | SThlfcfc3*T? % *^y:/S108~S115&i|I^3gU3SfTi-3 o 

sx±<Dmm%m ha, hh b©^^ ^ ^^^-^—v\z.x^-r 0 in 

***iGa, Gb©fM*ttl/>5, B91 1 BCGa (1), Ga(2), Ga(3)- 

^Gb(i), Gb(2), Gb(3)-fcS3ttseai©^tt, mgo^^s/^sno, 

S112^<J;Sft^i|isGa, G btfeffl<D®3Rtr7*LTV^5 0 HI 1 1 B <£ 9 x H19K: 
a-Gb | &m$0\Z.mMtVX^<Z.k&frfrZ> o 

3te^*^i i (Digram i 3©jffi*f«s-3eT»s>«*^fcr±. 

— fit (Ga-Gb) (-*fi-^iJXllMjE^6(DffiIE*^-^/Wt:LT*5^ N -^O^ 
£tt, *^n-5T«»l 1 2 fc iotx^o-^s^j^c^Hi^ 
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m^mmiE^mtimvx^ m&xtmmxi&mfiiE&^Tts&zz. t&x%z> 0 

zmni&i 0\H\zwtm^m&iEummm6\z.^h<Dbmt£<>x\,^ o 
io ni Kimistitu? ^^Mt^^±.i,x^^miEir^mm i mmmmtm 

01 2te % m2nMMWi\Z.J:Z>l&m$lEfflfflMl 0a2£^L.TV^ o HI 1 2 {Ctt? 
-TJ;5{e:, i&mffiJEmmm 1 0a2te, A/DM12 1, -^n^o^^tbgRi 2 
2, fc"-^ -^hAfi^t±ig|Jl 2 3, S^PB^ffl^l2 4, ^/Wy ^gpi 
15 2 5, JfcHIBSgBl 2 6?rii5 0 A/D^i&§gl 2 1 te^Ji$ti|i|iS ; §g 9 tf># 

^f-^^^^/Ht-^^mi-^o A/D^m^i 2 1 a; i9 w^n^^/wi 

ifn^n^ffigpi 2 2~^/l^y ^gfli 2 5*2, OT^JffiTlfc^jEglS 6 

20 Ell 4{*B2^^t^S(C«tSl|X^iE^Jlg^bTV^§ 0 m 1 4<DX^ ^7 S 
201—S209 &U«S211 tt, 1119 0^^5/^3101—8109 Sill £HgC-e&9 N 
*iIgfl#<Df&gif£— ^ ^ S , IS&bT^^5>7 P S207^i^O^JIll^oV^T^PJ-f-So HI 1 4 
fc*SV*T, ^^^S207^T|B^tf^S^|BMU f-«l Ott^s^ 

25 ^s209\zLx.nmu>^7^^m±m>h+at6n%m^\^\z^m^, z.<ot 
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$)J«10a2) <D-ett?V2X&m$lil2 2~7 4Sl'fi})>jri$12 5t*^ XryZf 
S2101CT, JfcWBHLA, SASr*ft> A G a = (LA-SA) fc^^-So 
$e>l^ aKIsIKlOtt, ^y^S211 KIT, 3^1^X7 &^£flflfe&»fc 

^LT.ifn^tz^fcHgfli 2 2~^^/^ V ^VUl 2 5 te, *^;y:/S212 |CT, 

**S*ILA\ SA' Sr^fe, A G b — (LA' -SA') StM^S, 

LA, SA, LA', SA' MAGa, A G b \Zso\^X<DfflmXf 1 t<Dl&)bj3\Z.-o 

7^>Jy^l2 5|j:, ^Ty^S21ZKX. MM l^X 7 ©#f£gT3fc£> h 
thfcW±im-%r<DM±W®<D^. (AGa-AGb) 3r5fc#\ yzf S 214HlT J t'<D^ 
©iBS^Hlil AGa-AGb | &ffife(DMmTh2£XTX*tbZ>fr : gfr$:mi£-f-Z> 0 MM. 
Th2f* 0 i^T&^mMcomXh^o I AGa-AGb | *SHMtTh2JBJlT"e* tt*LWT % 
ifcMWSSB 1 2 6 ^7 i 5/^ P S215{^T, (AGa-AGb) £r^7— {fit L-TUX 

w^T, flfcfcffiffiLA, SA, LA', SA* MAGa, A G b fco^TOf^ffl 

:/s2io, S212 -e©i?^f&*w:, — LTiu 1 3 ? Kmsuomm 
? ux&mn i2 2n mfeu^&fflmt Lfc-^n u^/vteWLfe^xte y> , 
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1 2 2 tmm Wc-fef n ^ n ^ /K-r ^ h n ^ n z t UT ttl^j $ ti 5 0 

Z=Pole(Sn-l)APole(Sn) (1) 

SnlZV^V ^m^hOft*^ AttEX-ORM, Polete 

1?n*n;MWlZtt, • ffhAHMWrtpi 2 3 &&£^Mtftffi** 1 2 4 

0, Pi, P2, P3-, J|?hAtliB0, Bl, B2, B3-^5 0 
K4EIHllHtfettiap 1 2 4(4, 2o©^n;Jn3^7K-rvho^r^Ri^tB^i-5^ 

n^.TJ?^>^itBni, SlSraPB^ffiglS 1 2 4 fcAoT&ffiSjh/fcKlErafilST n 

#RteW«TnOty/yy^flrtfcoV^, (2) ^M^J^S i £{c 

^&m&\mtffi'l*m&tf hJ»UB ntU i^tCTjf hA«Bn-l3iS#e>ttrv>5»^»c 
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M=MAX(Sn-l, Sn)*fcttM=lHN(Sn-l, Sn) ( 2 ) 

UtUt^ SteWWTn = 8*s»^*Wf±* t aifj*< ft 
»oBfJ^rt©^ MW ^^ 5 ^^^^^^^^^^ LTttffi bTV> 

mi sK^mrrc*, jmo^^ (Tn : 6 ~ 8 ) ©^^ P lf 
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mm w&flo «bl, mmm(ow±m^ dn : 3) <Di?-?i&po, P2, p 

3, P5-J;t)#fcf^^lt (2p*&<fig) UPS, ^h-MSBO, B3-iD#fcf^ 
^LT, 2 5f± N (3), (4) 5£{c£^ S«#KZ>I?3l 

LA=PL — BL — (3) 

SA=PS-BS — (4) 

t^Sfl*, If-^IP n i: h AUB n t O-^tD^^tfe, ^jfiP n ^fcf*# 
hAttBnSr-tO^^ffi^UTt^V^ ^Oi^H:, LA= PL, SA=PSt 
fcfj;LA=-B L, SA=-BSt/£6 D 

f-^lPni^ h ivfgB n (DMJj^m V ^ ff^fi^IE^rR] t 

4ff©ilSSAt©||AGa= (LA-SA) £:3fca63 0 £LL^ tft^X7 
#fetL^IIAGa-Cfc§ 0 UTOCL-T, ^y L ^zfS211iZXM^}^^7 &&m&$L 

a\ MmM<Dm±m-%r<DMm& s a' ^^^szmzx^mM^wMm-^ 
(DmmLA' tmmm<Dn^iw-^(DmmsA' t©iAGb= cla' -sa') % 
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m^<DMt±m^<DM&i*timztti-z>mbte, m 1 5 A~m 1 5 c^-r^ ? \z.- 

ii5 A~m 1 5 c |c*c*- J; 5 {--^IJCIST^ihJ; 5 «M4£ 
Ell 5A(«®iK^s (_) MX4LVX^ZW&X$><9 % ^^j;^^Hu{i) (ft 
10 t=V^i 1 T^iJfeSo Ell 5Cte^Bni&Has (+) iffl-e^D 

iAGaiiAGbi©i (AGa-AGb) (DIEAte^UxlitfS (+) (_) 
»^THT*£CTV>5^£^U -t©j»SEt«| AGa-AGb | &&&& 

15 nE©feft©ft!|»*t fc3„ HI 5 A~m 1 5 C «fc 9 «fc 5 (-) 

'ffia^CTV>S»^fcttAGa <AGb JSfcBflRlStfS (+) HlJ-t?£ CT^S 

i^}cttAGa>AGbi^ 0 f ^^^ttlHH: A G a = A G b 
^wT\ mi 4^^v i ^7 B S214tC*5{t§P^Th2^{5{ffll 5B©^li: 

20 — AGb | tc^H-SBMti: LTKJ£L-C^*. 

Hl4|!lTlftWUfc«fc5^ tiimmEfflffll® 10a2«| AGa-AGb | >Th2 
<Z>^fU2 (AGa-AGb) fj££ LTJR^jtjESB 6 *ffiH»i-5o »fc^ft 

\Z.Wmz.teQ5L?HbtsZ\,^<DX\ X J ryZfS2UlZX | AGa-AGb | ^Th2^^5^ 
25 t? % ^xy7 B S208~S215^i|J9jgL||fi : i-So 
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<Dn&flt-&<Dmm i LA, la' tmrnm^w^m^mmsA, sa' i^iAG 

a= (LA-SA), A G b = (LA' -SA') SrtfcmLTV^. SMI^Off^fS 

#os«bla, la- tmmmvntkm^mmsA, sa' ^iAGa= a 

A-SA), A G b = (LA' -SA') &&fr%f£i?Xl&m:W3E : &l6 (Dfgmf— 9 

m^is^^^2^^^T«, mi o A~mi o ctmi sahui 5 c 

t ZttMirtnltftfrZ ± 5 fc, I Ga-Gb | X<0h | A G a — A G b J <Djf&± 
% < ft «9 , &/£T*lSK:*ti-5 I A G a — A G b | (Dmt^te I G a -G b | <D^ 
ft*J: 9 tot, »2SOi»ISK:J:*t«. miHl0!?lBJ:9 t>&* 

<mzmmm> 

msmmmmtt* ^imm-±m5xm.m^tcmimm : mmtmmx^^K &m 
WEmmmm6, mi 2^i-fc©£jiftoTv^ 0 g3i»i^ fs^a 
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mien. nsmgmtzzztommEmimi oas^u-c^s, aie^** 

"TZ?^ iKSSffijEftlimKl 0a3te. 3 1, ^n^n^^m^i 3 

2, if^i3 3, >ir/n^^2K^ (pr) msmi3 4, y^sufy^y 

ni3 5, i&mMmm 3 6^^ A/D^mssi 3 ld^PRWusui 3 4 

*T'<0^m§ ^SlElJ^2 0 ft^lgfr kHTV^ h<Di?2b V) , ^^/v^ y >-^tp 
13 5 iHKHMS$P 1 3 6 t %D—7$®® 1 0 t*3fc|S:ttTlN5o If * \fU^2 0 
OtePRWJgBl 3 4^fe^A^lf-i-^*^«^j: 9 2flt^bTtH^i-§ 0 

A/D^m^l 3 lT^^y ^^/BV^^n^te, PLLUJ^^VNTS 

tS*lfc7*i??;ism-%-l^ HvfuxfemUl 3 2S»1lf|51 3 3lcm$>tSti% 0 
ifn^n^tfci^l 3 2~7^/^y ^^IHSl 3 5lt ^T^JiKT-HX^ffilE^ 6 

01 6}^V^ ifn^D^fflgpi 3 2 fijg 2 H»J £ IH^O^JIjlT^ n ? p 
*Z*tau ^£PR«Jg&l 3 4fcftftt5. ttlRHft 1 3 3 tfff&ft* 
Sri 8 0° aijffi^iir, loi©f^j) #^3Kfc©-^^y ^ffr*<D¥*& 

mmm^r) &PR«JgBl 34i7^yy^i 3 5t 

*^i-5 0 p r«j§b 134 «a^i £ titcn v?ti z £ m^f- # t &m V \ 

W^f^^^l/V^^jpg (RLL) ^PR^T'^^tvSWS^^VN 

--t% PRsm^^xmrn-t^o pr (a, b, b, a ) (om^^u^mz. 
H^vxmit-r^t, ^©wkjrll a, d <dw&, o, a , a + b, 

2 a, 2 b, a + 2b, 2 a + 2 b <D 7m&b 6» 7fjt£ bf ^ fcrt*-JH3 2 0 0 

(ciA^-fs i % ^m^m 200 A^ffi i: p Rmib&(DW±m ^ (mxim 
im&<Dm^(D#)M%$:tfz 0 rll (i,'7)'}aou^o B i" ^20 
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-c*i-£fc#-es<5. mi 7©so-s5«:ia(r©fflAittej:5)fe*5tt»**i- 0 

a + 2bi*oT«S 3-^jg#i-5^ tH^«2 b t/ioTtiS 4^£» 

tbfc^ir^U rttf±Hl7H:33rt5ttt8S 1 — S 2*fctt)RSBS 4 — S 5~-£ 
»W*ilite»V^3ttt5. Hl7fc*jrt«««S2 f S3, S4tt 

lEOtta&B U + b = OK::EMfbUb£§£\ a + 2b, 2a + 2b, 2b©Wf 
ti*>) , Jffti S 5 , S 0 , S 1 im<Dim&& ( a + b = 0 KjEMlt Lfc4§£\ 

0, a, 2 arivvfjft,^) SrJk^o ^oT, ^ hOBU^fc^mtO-fit 

# 3, ft*5, HI 1 7 O^ffia^HT? a + b &>ft-<Dm, BP*>. fn^aWyM' 

«s2^is5^i§t-e, ^fctewms steams 2fcmz>&x~<D. 

Ell 7©JfcJi»Bia^ -Vvtvatimz "1" ^2o^LTfcB^£*i,3r 
t«:*<, Sfc, RLL (1, X) ©4§^fct, «f5fn^o7^yh« 

-*«0"-*"l" fc«fclfci:ttt, tiSl^S2^S4-S5*fctt^lS4 
-*S5-»Sl-S2i»tfcii:'C*«. RLL (2, X) ©tfrfrtt. p 

^-f5ifcr^n^7K^r^hoP^^j^< £&2o<£>ifn^t2;*<|f$gz "0" 
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pRWjgpi 3 4it si±(DPR^m^m^^x. ^yisj >hx<D 

swm&ikm-rzo mxjspr ( a , b, b, a ) ^ictut, w±m-^<D^b 

BP*>, PR«Jg&13 4te % -^n^n^ttjfpi 3 2^n^n^<|f^z^^^ 

:/y ^ h<^@ttt«r^ i 3 3 j; <o mti^fi^m^f— $ t \z.m<s^x* 

^:LT, y 3 5te, PRWJtPl 3 4^e>#^tLSWJ^— ^ 

^totCf^ 018 iZ^k-T £ -7 y V^*|3 1 3 5 te x P RWJIflS 1 3 

4^M#£>*Lfcg^{ii2 a + 2 b, a + 2b, a, 0 £ i^T^^ltt^- ^ 
£E#ttU E^(t$tL^-^^^©5p^PL, PS, BS, BLW 
So IH18^*5V>T^ e^LT^i-5p^7 f -^^B^ffi2a + 2b, (HCJSU 

mjx^r^mm^-^m-^ @ mut a + 2 b , a kjr lt v > s 0 
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S^f -^O^iliS LAi <£>f?£f§-J§-<Djgi|>I SAt©lAGa= (LA-SA) 

i»©ff4f|f©H|LA' ^^ffl©^^f^^§l|>ISA , ifi5iAGb= (l 

a- -sa') ^ i&mmmm i 3 e « N (AGa-AGb) ^x^-tt 

ttffiLT, liiCM^IiLA, LA' ^MJl^(DW^t#©^SSA, 
SA' ir®iAGa= (LA-SA), A G b = (LA' -SA') ^tfcJLTV^. 
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t©iiLA, LA' tmnM<DW£.m^r<Dm&S A, SA' i(OlAGa= (L 
A-SA), A G b = (LA' -SA') &?klsbZ>fdtfXl&m%jEU 6 ©ffclflpT*—* 

mm^pRmmi 3 4[cioTPRWjtt^5^ a/d^&^i 3 it© 

MiEftifp«is^H6, mi 2, mi 6^m-th<Dtm^x^^> 0 M4nmtemt>. 
lfcmmzntc^^y&m^&w&^xfcm&ffijE^z&nmi^msm 

MMMbmKXfoZo 

i"«t 5 fc, IlRMffiEMm 1 Oa4ta, A/D^tkg| 1 4 1 , D P L L (Digital Phase 
Locked loop) &B14 2, /Vis is* (PR) WJ&B14 3, 7-r/V^y 

j^*b 144, itz^MsifP 145 &mx.%o A/nmmm hi^p rwj§u i 
4 3t.x<Dn&tem^mm3&2omz.m.tfbnx\,^h<Dxh<Q, 7^uy 

^144 ^4sdmimv 145i £17-— jtfiggg 1 0 P^{Cl^(tTVN5 0 

9 ^<DW±m^-f->^V ^(Di^-V^y ^^f-S§-£D P L L§B 1 4 2 Id 

#y&1-5 0 DPLLm 4 2ttgB^LfcPLL«1S&&fl&*L. A# $ tbfc 

**a*T*n«br y^^y ^m^t CxtMtfitm^ mz^-ztem 
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m^km&w^zfy ^^m^-t^m^t^, ^ti^wm^mvt^v u-v^y ^ 

T*^ 5 V^^|fP1424Hl«#&i-S 0 3: ^£fifcSB1424ttA2j £*Lfc^ — 
tot, ^.COD P L L^fB 14 2 &C<£tU3: x g^n^-rltjfELTV^A/D^ 

DPLLgRl 4 2«tl9lil^$ttfcy-y-^y ^^f#^ifn^nj^^ZfiPR 
«J$B 14 3 |!1M§*15. P RfJW 14 3(1 & 3 Itll^i, if a^n 

*z ^ y -y-^y ^ym^t &m^xw±m j %-<D7^u^yxmm (r l d 
7^/^y ^^$pi 4 4 KiteD p l Li p 1 4 2 J: «5tn^$ti/fcy-y-^y >-^t 

■*fcpR*UB!i«si 4 3 &v mx&nfcnmmvmiiy*--* k&xjj&ti, msmm 
mmtmm<D^mx, &mm<Dw±m-%-<DmmLA, la' tmmm<Dw^m-^(D 

mmSA, SA* £ N iAGs= (LA-SA) ;ftt*36A'Gb = (LA' -SA') 



WO 2004/053856 



PCT/JP2003/015469 



38 

&^*6£o ^Lt, KXUffggB 1 4 5 te, (AGa-AGb) &^7Hfi£ L.TIRH 
ffilEU 6 LTMfe ^A^-T 5 l'— lP3te<Z>!8fStf!£* fcteJfcjfc^S: 

*«^o^ft#©iBBLA, la' bmm%i<DW£.m-%-<DmmsA, sa' 

^AGa = (LA-SA), A G b = (LA' -SA') SrtftfcH LTV^.- ftJSISB© 

#©«(BLA, LA' £SE#©?f^t#«>*&iBSA, SA' ^©iAGa= (L 
A-SA), A G b = (LA' -SA') £^&5fctt^JRii*itjEg|56 (Dmffly*— # 

<*5 3ttWIB> 

ffiiEmwm*m6, mi 2, 01 6, mi 9ic*not^ioTv^. msmm 
ifmi>, m-%r%mm&2 oft<Dm&&mfrmzm^xtomwjEmm&&Mf&vx^ 

~^4^Jfe^tl^l^CT*fe5o 

02ir±, 05^J6^ffi»ll«fcSlRII*tjEftOIBl«Jl Oa5^LTVN-5o HI 2 1 
i"«fc 5 {C x HK^«»J» 1 0a5«; N A/D^§£ 15 1, DPLL^152, 
— ^-r^U^aif ^ (PR) WJ • 15 3, 7 y 154, IRIS 
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MMU 15 5 Sr#^L5„ A/L>mW& 1 5 1frbP RffiJ • mitU 1 5 3 &T*<DU 

HXMISSIHJ I55i SAHIBS l 0 rtfciRftTV^o 

* 5 £HBB*l©4e»W:, P RWJ • 15 3^ D PLLf|515 2 frbAt) £ 

IS»J:J:oT^*«^iK»*^B«lt©iE^JS:fTV\ H$S<z>y iJ-^y 

MufBMJU 2a + 2 biflSIEHlOdfcfeiOiflWtfcjfeO^ O3MMB0©**:© g^£ 
•?:©{&©g#fi:-T?£>-5 a + 2 b, a + b, a ^o^T<D^^— ^ffc£rff 5 0 ~ CO 

siia + 2b, a + b, ai^^mmM^v^zfv ^^m-^-K 

a + b , a ^#5®l»l© y If-^y >-^f -§-tt^t:§nT»3cff— 3t«»d3ffvvffit 

ft So 

=M«?lfctt\ Hi 8fc^t-B«flfi[aH-2 b, aKURi-SH^LfcT^-f-y^^y 

mtrnmicx^Trnz-mztev, g«i{it2a + 2b, onisyty^y^t 

JBKla (=pl-BL) Sr^WT*# > tt®^X7 <DM&'f*imztt1rZ>&mM 
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(OffiBtcmm'tZSA (=PS-BS) ttBff— 3fe|tt*5. 

©??^fi^o*^iiB©^^-rtL*K:m-5aEYbtt, i22 A~m 22c fc^f ± 

fcT'»S>*L5AGa = (LA-SA), A G b = (LA' -SA') fa±fc««ffl© 
ff^fll#©S«LA, LA' (Omttitf ZBCVkLfc. h(Dt?£% 0 

MmM<Dnmt3§r<DMmS A, SA' tell-<^gT*fc5^£>, 02 3A—BI2 3 
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